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0 A reedtty dbpoeabte km selective electrode as- 
sembly, free of onboard lOOQontSr lor use in 
lyzefs has a ro farsn co etement and plural 
o i o ment s ineeriy po si fo n ed in paraiel on a suft>- 
stralBL An ela st omari c llowr channel member contain- 
ing two paraSelgrDovBeoeatBsioar channels on the 
SB(^S8^ a8oSanKe^B5iiin5^rhe5ibst^^ Ik^Js 
BTebstomer in c ompre ssi on and is retained by 
snifg ajedbn moMed into a housino, Bectrical 
contacts and leelilree IhMc connetions are pro- 
vidBd by spring loaded connectors tfaough the hous- 
ing. Retorsnce and sample Mds are d^aim tfvous^ 
ttie roapocivo flow channels and come together to 
form a iquid ^mdion d own sl reem trom the sensor 

^ oto nent s . Bubblee, that mig^ oSwtwi se cause eno- 

^ neous results, are< 
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FIELD OF THE gWEHDOM 

Ttiis in¥ention relates to a deposable cartrk^ 
for use with ion selective electrode sensors and 
more particularty to an ion selective electrode as- 
sent positioned in a cartridge which can t>e 
readily replaced. 

BACKGROiWD OF THE IKVENTION 

lr< the field Of dWcai dfagnos te , there eadsts a 
need for refiaMe* low cost devices, i^., for the 
routine ouantdative det e rm inat ion of electrolytes 
and certain i netaboite s in physiological fluids. For 
this purpose; ion selective e teOode s (ISE) have 
routinely been appied in thecMcal measurement 
of sodkffD, potassium, chloride and similar ions. 
Most ion aoto civ o devices on the martet today 
have a bnited ifetme in the sense that the materi- 
als of construcSon tend to deteriorate witti use and 
tffne. For sMample. flow conduits become coated 
and clogged due to dotting, or coagulation. o< 
proteia Also ttie ion sensing membranes tend to 
degrade in perfor ma nce with time due to mem- 
brane poi s oning by sample constituents or general 
toes of iomphore potency. Such e tectrode s typr- 
caiy require a Ngh degree of maMsnance. It is 
desirable, therefore, to be able to replace the ion 
so l o ctiv o et oct rod ps simply arid co m w ni o ritly with a 
low cost assembly before performance deteriorates 
when oc casi o n or need arisesL This is pr ofo r- 
able to the substantiai m a intenance that would be 
otherwi se required to achieve high operating effh 
ciency and efteclivonoss. 

Di sp oaable soid stale sensors possess signify 
cant J tWitoges over ion ae leOlv e etoctoodes cf 
conventtonal desiga The abMy to dfocard the sen- 
sor after each or several uses is highly desirable. A 
number of the sensor designs descr i » d in the 
prior art have sought to achieve this end result 

U.S. Patent issued to Schults et al., 

dtectoses a device in which a removable cartridge 
protects a membrane of an uiu Uiudo assembly. 
However, the design does not define flow channels 
and also does not provide a particularty good seal, 
thus ttie unit is incapable of being used tor analys- 
ing multiple ions. 

Another Unied Slates paterM; issued to Ptab et 
aL, VS. 5.018^527. describe s a compleoc flow sys- 
tem having mutfple soid slate membrane sereors. 
but the sensors are compteoc and dMicui to manu- 

In United States patent issued, to Calzi. U.S. 
4.966.67Q. an apparatus is provided for the dit- 
ferential measurement of electrolytBs using a cor>- 
venlional ISE design. Unfortunately, the apparatus 
described uses bored channels dteposed within a 
relatively targe mounting btocfc. This makes the 



device relatively eocpensive and requires relatively 
large volumes of sampte and cattiration solutions 
to operate. The need of present day sensors is that 
they efficientty operate with relatively small reagent 

5 volumes arxl tfiey should be of low cost so that it is 
feasible to make tfiem eestly and they are reedHy 
replaceabfo. U.S. Patent 4.871,439 issued to Enzer 
et aL incorporates a pforaity of sofid state elec- 
trodes in a disposable cartridga The cartridge in- 

to ckides caft yation sokitfons In self contai n ed cor»- 
tainers. a ro f o r o n co electrode fluid container and a 
container for spent fluids. Tfiese subassemblies are 
all i ntegrated Into a single structure. The whote unit 
is disposabie but lepr e s e nt s a relalively eocpertsive. 

75 compleoc unit that is not suitable for tfie fow cost 
testing large numbers of samples. 

Fraiy. U.S. Patent 4.786.394 Bizer et al. dfo- 
dose a cfinical analyzer which corrtprises a dfapoe- 
able cartridge coi rta ining sensors and forther de- 

20 scribes an electricaKy oonnectBd pkig-in contained 
within the deposable cartridge, described previous- 
ly. which contains t>ags for reagents, cattirators. 

29 SUMMARY OF THE INVENTION 

The dteadvantages of the ion se lectrv e elec- 
trode containing devices described in the foregoing 
prior art are sub sta nt ia iy overcome by ttie dbpoe- 

30 at3le cartridge of tfie present inventioa The inven- 
tion is a di sp o sa ble cartridge or sensor assemtily 
for use in an analyzer, said assembly comprisin g: a 
sutntrate having a tee with a reference element 
and plural sensor elements formed ttiereon. an 

36 electrical contact positioned on the substrate fooe 
lor each elemeirt. a flow channel member hatwng 
firs t and second oppo5e< ^ bcea> fteTrS^S cBC i' 

tfie suosjjraie reierence arB T^erSar etanon te and 

40 joined tooelher at one end of eech grocwK thereby 
aeWto lU channrtT rnfteST^^ 
member defining orifices interconnecting tfie ofh 
posed faces at the one groove end and at each 
other groove end. and a housing having a wall and 

45 means for hoUkig the substrate relative to the wal 
to compress tie flow channel member there- 
between, wherehy the iquid flow cha n n el s are leak 
tree, the wai d o ining ports for pro¥id»i g access to 
the flow channel member orifices and the ! 

so electrical contacts, said analyzer having a I 

de to removably receive the assembly, eleclrical 
connector s to op m a tively engage the substrate 
electrical contacts, and fiquid connectors adapted 
to operatively engage and apply Squids to and tnom 

56 the flow channei member orifices. 

In an wnproved emiwfiment of the i nvo ntion, 
ttie flow cfiannel memt)er is elastomer fc and the 
flow channel memtier second face has ribs trans- 
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versely fj fe pf wwy* relative to the defined channels 
for ma in ta ining the imegrity of the channels. Prefer- 
ably the housing holding means includes side walls 
on the housing, the walls having snaps Positioned 
to relain the substrate. In one embodiment ttie flow 
channel member second face defines a cavity and 
the housing wais have ribs positioned to engage 
the cavity, ttiereby to position the flow channel 
member in the housing. 

The deposable assembly described is a low 
coet assembly that can be easily replaced. The 
assembly is ralatively teak free. 

BRCF DESCRIPTION OF THE DRAWING 

The i n v e ntio n win be more fully understood 
the following detailed description, taken in 
connectton with tfte accompanying drawings, which 
form a part of this appfication and in whkrfi: 

Rg. 1 is an exptoded view of tfie sensor car- 
tridge with fluki and electrical connedtons as 
viewed from tfie top; 

Rg. 2 is an exptoded view of the sensor car- 

mage as viowoo from me Dooom, 

Rg. 3 is a secttonal view of an assembled 

seraor cartridge taken on ine 3-3 in Rg. 1; 

Rg. 4 is a secttonal view taken of an assembled 

sensor cartridge on ine 4-4 in Rg. 1; 

Rg. 5 is a sectton view taken of an assembled 

serisor car tri dge on itoe 5-5 in Rg. 1; 

Rg. 6 b a scftematto dia^am of tfie sensor 

Rg. 7 is an exptode d view of ttw sensor car- 
fridge and a portton of ttie analyzer and 
Rg. 8 is a p erspective view of the sensor car- 
fridge iiWla§od in a portion of the analyzer. 

PDiartoo pescrypon or me yivormon 

n e fe rrin g to Rgs. 1. 2 and 7, a dbposabte 
sensor ass embly or carfridge 1 is comprised of a 
housing 10, a ftow channel member 3D and a 
sensor subefrato 50. The size of the seruor car- 
tridge 1 is such mat it can be easily handtod by the 
user and can be inserted into a sensor cartridge 
receptade 84 (Rg. 8) of an analyzer of conven- 
ttonal design. Such arwiyzer may inckide an eteo 
fremeter lor amp Wywg the dWsiei^idl signate 
{measuring wm potanhai cwtersnce) dariveo from 
the r cloro nce, sensor ano grounq elements of lie 
ion sensor subsfrate. as wmi pe oaecrtoed. n»' 
gWflUW M aaftMWy flr these tomponehts is 

The housing 10 is boodica in shape witti one 
skte open and is constructed of a material wtMch is 
chosen to provkte suffk:ient mechankal strength 
such to maintain the ttow channel member 30 and 
tfie sensor substrate 50 in afignment and contact It 



also must be flexik)te enough to bend wHtiout failure 
during assemt)ly of the sensor cartridge 1. Thermo- 
plastk: materials such as polyoxymettYyIene, poly- 
ethylene, polypropylerte, polycartx)nate or polysty- 
5 rene with room temperature properties of flexural 
modulus in tfie range of 660 to 3600 MPs and 
tensile strength in ttie range of 14 to 100 MPa are 
preferred. 

The frip 12 of ttie housing 10 has tfie same 

10 geometry as tlie sensor subsfrate 50, «4itoh will be 
described, to a preterred embodfrnent of this irrverh 
tion, the geometry is rectangular. Other configura- 
ttons such as ckcular are posstote, The sensor 
substrate 50 is a muHjayer sfructere. This fabrca- 

rs Hon is typicaIVy accompKshed using screen printing 
tecfmotogy as descrtied by Pace in U.S. Patent 
No. 4,454,007. This sensor subsfrate 50 includes a 
substrate 60 (Rg. 5) which may be a material 
chosen to be structurally rigkt such thai it eMhibtts 

20 negligibto (tisfcvtton wfien pressure is applied to it 
from the ftow channel member, as wilt be de- 
scribed. The substrate shoukf be an electrical in- 
sulator and provkte support for layers 62, 64, 66 
and 68 of a mumiayer ton sensor. Acceptabte ma- 

25 terials for tfie substrate 60 are atomiria, glass, 
^ass-epOMy composites, polyester, polyettvylene, 
polyfrnktes, potystyrene or polycartxmte with aki- 
mina being preferred. 

The sensor substrate 50 is created as de- 

30 scritwd by Pace and ottiers using any accepted 
muKlayer ion sensor consfrudton technk|ues. By 
way of OMampte, one first depo aite a oorKfudor 
layer 62, then a dtolecfrto layer 64, an interfadal 
layer 66 and finatty ttie sensor membrane 6& 

36 Since these items are ai wei known in tfie art, ttiey 
need not be described torther and are fully de- 
scribed, for SMample, fri «ie Pace patent whose 
dfectosure is incorporated herein by r eto r o n cou The 
sensing elemenis 52^ which are 

dHyiBWJ wi Dames or rows or a nearty Otopoeeff 
sSSor elements 52 (Rg. 1) with ttie sensor ele- 
mergs perfor n g ng a reterence tUiction bekig on 
one'ade oTrow and ttie sensor elemente perfomH 

46 tng a detecting or measunng lunctton tor the an- 
gyteTon tfie other side or row. A ground element 
54, whtoh may t>e in the form of a prwM silver 
layer or other suitabte metal uto t kod o . is tormed at 
the end of the paraM banks of sensor otome n te 

50 52.Simavtyabubbtosensingelemenl5B,whtohb 
in the fcirm of an etocfricaty conductive metel 
electrode of suitabte materials such as sdver, is 
provktodatthe begfrmkig or enfranca of each nm 
of sensing elemente 52. 

56 Each of the sensmg elemente 52, ground ele- 
ment 54 and the bubbte senstog element 56 are 
tndivtouatty connected by etoctricafly conductive 
paths which extend beyond the dielectric layer 64 
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to respect etoctncai contacts SB which are 
lonned on the top of the substrate 60. These 
contacts are locatert outskle o# the region that wil 
be occupied by the How channel member 30 wtuch 
wiK form c ha nne to over the respective sensing ele- 
ments as wil be describe< l These contacts are 
positioned so that they may be contacted by elec- 
trical connectors 82, as wM be descrtoed. 

The ftow chtnrwl member 30 is positioned 
above the sensor substrate sa R has two faces, tfie 
lower face {best seen in Rg. 2) hOMng dalined 
tiierein a pair of groiMS 36L which are spaced so 
as to be abte to cover the respective elemenis 52, 
54 and 56 on tie subsMe 60, thereby deMng 
flow charwie te TOl The groo^«s should be snrall to 
reduce the fMd voteme required. Typically grooves 
of 0^ mm to 4 mm in d to m oto r have been found 
suitabte, aMhough these numbers are not critical. 
The ends of the grooves 36 ad|acent the ground 
element 54 of ttie substrate 60 are brought to- 
gether to mate a common eodt point lor the char»- 
nets 70 that are defined by ttm grooves 3a Ports 
32 are fanned transver se ly through the Ihictoiess of 
ttie flow channel member 30 and are toca l od such 
that orte port 32 Is at the common esdt of the 
grooves and a separate port 32 is at ttie entrance 
of each of the grocwos 38l This may best be seen 
in Rg. 1. The upper surface of the ffow channel 
memtwr is pnwidad with support ribs 34 which 
aids in compressing ttie flow cturmel memt)er 
against the sensor subetralas 5a as wil tw de- 
scribed, to form the ch annel s over ttie sensing 
elements without de sl royirtg tie integrity of tie 
ctia nnel s 70. Furthermore^ a rib recepta cte 36 is 
providBd to engege ribs 16 in the housing ia 
These rfos 16 property locate and piwilton the flow 
charwiel member 30 relative to ttie sensvig ele- 
ments 52 and add to tie stiffiness of tie housing 1. 

The ttow durviol member 30 is formed of a 
material which is ctioaen to be ctiemicaiy inert with 
respect to solutions Mely to t>e used in tie sensor 
cartridge. Its mechanical p ropertie s are such tfiat it 
remains in a compressive state wtien assembled in 
tie cartridge 1 and provides a leefc-tight seal be- 
tween it and the sensor substrate 60. R also pro- 
vides a t eih ti gN seal between it and the tuid 
connector s 80l D a sto mer ma ter ia i s such as butyl 
rubber, halobutyl rubber* bromobityl rubber, si^ 
cone, polyuretiane or polywiyi ^ J hhw w te with room 
temperatures mur hanicat properties of hardness in 
tie range of 40 Shore A (ASTM D-2240) to 60 
Shore A and a segmert modutos at 10% strain in 
tie range 0.7 to 4.2 MPa are preferred. 

The lop 12 of the housing 10 contains ap- 
ertures or holes 14 to permit fluid connections and 
ports or a pert u re s 15 to accommodate electrical 
connection to tw sensor cartridge 1. Side wals 18 
of ttie housing hewe snaps 20 which protrude to 



retain tie sensor substrate 50 In ttie sensor car- 
tridge 1 in tie embodiment of tiis invention de- 
picted. The side watts 18 are independent of each 
otier to fadBtate bending during assembly. Por- 
5 tons of the housing side walls may tw cut out to 
accommodate the molding operation as necessary, 
Furtwrmore tie apertives 15 for tie electricai con- 
nectors may be reinforced on tie bottom side of 
tie housing by ribs 25. 

to The eieOricai connectors 82 are corwected to 
uie cbo ni c drcuAry 96 which may as needed incor- 
porate a mu W ipl outo r and electrometer amplifiers to 
sc f D ctiv o t y connect to tie various pairs of sensing 
elBmente 52, ground elements 54 and bubbto sona- 
rs ing element 56 so as to facilitate the various dl^ 
ferentiai and bubbte to ground measurements nec- 
essary for tie operation of tie device. Theoi^^of 
tie flow channete is connedBd througn wmo corP 
r iSaor 80 to a waste receptacte 94. Ruid flow may 

20 be laciwatod by means of a pump (not shownX 
Sknilarty a source of sampte fluid to be tested 
and^ caWyator fluid is coupled twough a fluid 
conrwctor 80, torough port 14 to tie sampte por t 
32 of tie tew channel member 30 to feed tie 

25 sensor ctwnnel 7a A source of reference tuio'gb 
may be dirinecfteo tnroug^ a secona fiud cormec- 
HJI BUailUlWIWftliilWl&frMHffr W^tlftw^^ 
member 30 to feed me reference channel 70. 
"me "sensor cartridge 1 is assemoiea 6f first 

30 placing tie rib receptacte 36 of tie flow channel 
member 30 over tie rib 16 of tie housing ia This 
positions-and deines tie location of the flow ctwrv 
net member 30 witi respect to tie housing ia The 
sensor substrate is then placed on tie tapered 

36 portion 22 of tie housing side watts ia This heipe 
to deine tie location of tie sensor substrate 50 
witi respect to tie housing 10, tnreby locating tie 
ftow channel memt>er 30 to the sensor subseate 
50. A force is appied to tie sensor substrate 50 

40 manuaiy or by an assembly tool causing tie hous- 
ing side watts 18 to bend outward and tie flow 
ctiannel member 30 to be compressed. After the 
semor sutistrate 50 has been moved passed the 
snap 20, the housing side w^ 18 bend bade to 

46 ttieir originai pos iti on. 

The compressive state of tie flow channel 
member 30 b c tw oo n tie sensor substrate 50 and 
tie housing 10 heepe tie sensor cartridge 1 as- 
sembled. This compressive state of ttie flow char>- 

50 net member 30 also maintains tie leaft-toe inter- 
face between the flow channel member 30 and tie 
sensor substrate 50. As seen in Rg. 5, when the 
sensor cartridge 1 is assembled, the groove 38 and 
tie sensor substrate 50 define the flow channels 

56 70. 

The sensor cartridge 1 is positioned into a 
semor cartridge receptacte 84 (Figs. 7 and 8) of 
analyzer. The analyzer incorpo r ates ttie source of 



4 



7 



EP 0 579 967 A1 



8 



rolofoncs sampte and caltealor fluids and contains 
the waste recepfacte and eieclrof fe drcuftry neces- 
sary to tnaks the necessary meesurements of the 
diffsiential voltaQas across the ion sensitive elec- 
trodes. Since leagent oontainefs and sampfing de- 
vices lor supptying these fluids and making these 
measurentents aie standard, they need not be de- 
sc n oeo, fne correct onemaoon o* me cannoge i is 
guaranteed t>y ttw housing sidewai cutout 24 (Rg. 
2) and the prctnision 88 d ttie sensor cartridge 
receptacte 84. The p r o i o n o d o ri w i ldti on is such 
that the electrical corviectors 82 are locaitert abo¥e 
ttie fluid cormactors 80l This arrangement nwni- 
mizBS fluid contact to ttie etoctrical corwiectors 82 if 
ttiere is teafcape from the fluid connectors 80. The 
analyzer connector plate 88 is tfien translated to 
make fluid and etoctrical oonnectton to tfie sensor 
cartridge 1. 

Referring to Rg. 3, the porte 32 are OMpanded 
wfien the flMd connectors 80 are traratetod into the 
ftow ctiarmel member 30, thus creating a leak free 
interface. The tapered end 81 of tfie fluid connector 

t II II *t*l II ■ II 11 il T . — — — — KuaA - - * ■ ri n 1 ■ 1 rn rl 

uu lactnaxes mis connecoon oui is ikx leQ uw eo. 
The electrical cormector 82 (Rg. 4) contacte ttie 
electrical contacts 58 (Rg> 1) of the sensor sut^ 
strateSa 

Operatfon of tfie sensor carlridye 1 consiste of 
a two point cattiration and tfion muMpto sampto 
rrwasuromonts. Both ttie two point caNbration and 
tfie sampte meesurement are comprised of two 
measurements, noto rring to Rgs. 1, 5 and 6, aU 
flukfs are drawn into tfie system by way of a pump 
(not shown) located preferably on the waste 94 
side of tfie sensor cartridge 1. Row Inom tfie porte 
90 and 92 is controfled by pinch valves (not 
shown). Reieience fluids are solutions with known 
ionic concentrations over tfie range to be mee* 
sured. 

ine nrsi pan or vie iwo pom caaoraoon con- 
siste of drawing a reference ftoid by way of tfie 
reference port 90 into tfie flow cfiarmel 70 and then 
drawing tfie same reference fluid by way of tfie 
sampto port 92 into tfie ftow cfumel 70. A potential 
E| (pgJB) is then measured by tfie electroni cs 98. 
The second part of the two point calbration corn 
siste of pumping a dMerent relerence fluid by way 
of tfie sampto port 92 irrto tfie ftow channel 70. A 
potential E| iPQ. Q is tfian measured by tfie elec- 
tronics 98. Tlie response or slope of tfie sensor is 
calculated ftrom ttie measured potentiate and the 
known ionic concentrations of the reference fluids 
determined eerttor. 

T?ie first part of tfie sampte measuromont cor>- 
siste of pumping a reference ftoid by way of tfie 
reference port 90 into the flow cfiannel 70 and tfien 
drawing tfie same reference fluid by way of tfie 
sampto port 92 into the flow channel 70. A potenrtial 
E| (Rg. 8) is tfien measured by tfie etoctrontos 98. 



The second part of tfie sampte measuement con- 
siste of drawing tfie sampte fluid by way of tfie 
sampto port 92 into tfie flow channel 70. A potential 
E| (Rg. 6) is tfien measured by ttie electronic s 98. 

5 The concentratton of tfie ton in tfie sampte is cal- 
culated from tfie measured potentiate ancf tfie 
known stope of the sensor and tonto concentr ati on 
Off me reference nuto. 

Streaming potentiate caiged by fluid flow are 

10 minimized kiy tfie ground element 54. The pre^ 
ence of air bubbles in tfie flow channel 70 between 
tfie bubbte sensing element 56 and tfie ground 
element 54 can be deter mtoed by moosuring tfie 
impedance Z (f=ig. 8) of tfie fluid t w tw oo n these 

75 elements. 

As used in thte specification, tfie term "fluid* 
includes Ikjukte as well as gases, altfiough at tfie 
present time Kquids are primartfy used. Also, al- 
though several reference sensor otomente are 

20 sfiown, a singto element can be used. The sensor 
olemonte may be along a curved path if desired. 

The sensor cartridge just described is seen to 
provide a low cost, reliabto cKsposabto unit tfiat can 
replace a unit to use whenever or before it fails. 

25 The unit provides a leak-free seal with tfie sensor 
substrate and toak-flpee fluKfics^ It is designed to 
maintain criticafly atigried flow pattks for prawidtog 
charmote for tfie sensing etoments. 

30 Claims 

1. A dteposabto sensor assembly tor use to an 
analyzer, saki assembly compri si ng: 

a substrate having a face with a reference 
36 element and plural sensor elemente formed 
tfiereon, 

strate face for each element, 

a flow channel merht)er liaMhg first and 

pair of grooves positioned respectively over 
tfie substrate reference and sensor elemente 
and joined togetfier at one end of each groove, 
tfiereby defining fiquid flow chanrwh, 

45 tfie ftow cfiannel member defining orifices 

interconnecting tfie oppo se d faros at tfie one 
groove end and at each olfier groove end, and 
a housing having a wafi and means for 
fiokfing tfie substrate reialive to tfie wafi to 

so compress tfie flow channei member tfier^ 
txitwoen, whereby tfie iQuid flow cfiannete are 

the wal defining porte for proMdtog access 
to the flow channel member onfioes and the 
56 substrate electrical contacts, 

sakf analyzer having a receptacte to re- 
movably receive tfie assembly, electrtoal cor»- 
nectors to operatively engage tfie substrate 
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etoctrical contacts, and tk|uid connectors 
a c ta pi D d to operatMty engaQd and appty Iq- 
uids to and from the flow channel member 

5 

2L An assembly as set forth in daim 1 wherein 
tfie housing holding means tndudes side waNs 
on the housing, the watts having snaps posh 
tioned to retain the substrate in a substaritiatty 
leek tree manner. /o 

a An asse mbly as set fortti in daim 2 wherein 
the flow channel member is ete&tomenc 

4l An asse mbly as set forth in daim 3 wherein ts 
the fkm channel member second face has ribs 
transversely dfoposed reialive to the defined 
channels for maintaining integrity of the char^ 
nels. 

20 

5l An a s sembly as set forth in daim 4 wherein 
the flow channel member second face defines 
a cavity, and 

tfie iKXisang watt has fibs positioned to 
engage the cavity, thereby to position tfw flow 2s 
channel member in the housing. 

6L An assembly as sat forth in daim 2 wherein 
the flowf channel member second face defines 
a cavity, and so 

me nousvig waa nas me pos m oneo lo 
engage tt)e flow diannel member cavity, there- 
tyy to po si lfo n ttie flow channel member in tfie 
housing 

36 

7. An assembly as set forth in daim 1 wtierein 
ttie flow channel memtier second face defines 
a cavity, and 

the housing watt has rftis posHioned to 
tmgage ttie flow channel rr>ember cavity* tfwro- 40 
by to poailion ttie flow channel memt)er in tfie 

fli An assembly as set fortti in daim 5 wherein 
the subslraie face has a grourKl elemenft pos^ ^ 
tioned at tho^jundnn of ttie channels in tie 
ftaw channel member and an electncal oorrtact 
ttieietoiB posiioned way ftrom the Ifow chav^ 
nel member 

so 

9l An assembly as set forth in daim 4 wherein 
fm subslrato face has a ground element posi- 
tioffwd to Kmi at ttie junction of tha channels in 
Vie now channel memoer ano an uiu t ni t4M 
ctwiac'l therefore positioned away from tfw S6 
flow channel memtxir. 



IOl An assembly as set forth in daim d wfierein 
the substrate face has a bubble sensing ele- 
ment positioned to be in one d the flow diarv 
nel memt)er defined diannels. 

11. An assembly as sat forth in daim 10 wfieiein 
analyzer includes electronic drcuttry cormed* 
ed to the pins for measuring electrical signals 
provided by tfie sensmg etements. 

12l An assemt)ly as set fortti in daim 1 wherein 
the flow channel memtier is eljikmwwMi 

13l An assembly as set forth in daim 12 wherein 
tho Bnskf2B( indudes means for introducing 
liquid to be analyzed to one of the fluid con- 
nectors. 

14L A disposable sensor assembly for use in an 
analyzer, said assembly comprising: 

a sut)8trate having a face with a Ineerty 
disposed refererKO element and plural sensor 
elemenls formed ttiereon. 

an eiectncai comact posiBoneo on me sui^ 
strato face for each element, 

a flow charmel member havmg flrst and 

pair of grooves p ositioned rosp e cliw ly over 
the subsliale reference and sens o r elemenls 
and joined togetfier at one end of each groove, 
tftereby defining iguid flow channels, 

the flow channel member defining orifices 
tntefconnecting ttie opposed faces at ttie one 
groove end and at each other groove end, and 

a housing having a watt and means for 
holding the substrate relattvo to the watt to 
compress ttie flow charviel member ttieri^ 
between, whereby tfie ftow channels are leek 
free, the watt defining ports for providbig ac- 
cess to ttie flow channel member orifices and 
me suosvaie oiBCflncai cornacB^ 

1& An assemt)ly as set forth in daim 14 wherein 
the housing holdfog means includes side watts 
on the housing, the watts having snaps posH 
tioned to retain tlie substrate. 

t6L An assembly as set forth in daim 14 wherein 
the flow channel memtxsr second face lias ribs 
fransversely ci sp o se d njliittive to the defined 
cnarmeo vor maamrwig irNBgniy or me cnarr' 
nets. 

17. An assembly as set forth in daim 14 wherein 
the flow channel member second face defines 
a cavity, and ttie housing watt has ritis posi- 
tioned to engage tfte flow dtarmel member 
cavity, thereby to position the flow channd 
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member in the housing. 
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Fig. 1 
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Fig. 2 
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Fig. 4 
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Fig. 7 
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